In vivo near-infrared fluorescence imaging of Leishmania amazonensis expressing infrared fluorescence protein (iRFP) for real-time monitoring of cutaneous leishmaniasis in mice.
The use of Leishmania amazonensis-infected BALB/c mice is an important model for the study of experimental cutaneous leishmaniasis. Here we report the development of a non-invasive method to directly evaluate and measure parasite burden during the course of the infection, based on the near-infrared fluorescence detection of a recombinant L. amazonensis strain. So, we generated a L. amazonensis strain that stably expresses the near-infrared protein (iRFP) gene and compared the maintenance of its vitro and in vivo characteristics, such as fitness, pathogenicity and fluorescence emission. After that, we followed the disease development, as well as the parasite burden in BALB/c mice footpads infected with L. amazonensis-iRFP, by using an in vivo near-infrared fluorescence scanner. In vitro results showed a linear correlation between the fluorescence emission and the number of parasites. The in vivo study showed that the use of iRFP-transfected L. amazonensis enables the monitoring of parasite burden by measuring fluorescence signals. Therefore, this technique can be confidently used to directly monitor parasitic load and infection overtime and could be an excellent tool for in vitro and in vivo screening of anti-leishmanial drugs and vaccine efficiency. This is the first report of the use of the near-infrared fluorescence imaging technique for monitoring in vivo cutaneous leishmaniasis.